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Malaya has numerous rivers, swamps, paddy fields and ponds of 
various kinds, and one would naturally expect to find an abund¬ 
ance of Flagellata in these waters. Despite this, very little is 
known of the forms which occur in this area, largely because it 
has been only in recent years that attention has been turned to 
the freshwater microflora of Malaya. In addition, for accurate 
determination the Flagellata must be studied in the living state, or 
at least freshly killed with osmic acid vapour. Most fixatives, like 
Formalin or alcohol, cause such distortion of the organism that 
it is recognisable only with great difficulty. Thus, what knowledge 
we have of the Flagellata is confined to those forms collected from 
easily accessible places, and as more extensive areas are covered 
we may expect the number of described species to increase con¬ 
siderably. References to the Malayan freshwater flagellates are 
few and scanty in content, and with the exception of my own 
longer paper on the Euglenineae (Prowse 1958), have all been 
based on preserved specimens examined far from the native 
habitat. The present paper cannot be regarded as in any way 
complete, even in those groups discussed in it; the Volvocales, 
Xanthophyceae and the Dinophyceae are omitted and will be des¬ 
cribed in later papers. 

Most of the material on which this paper is based has been 
examined immediately after collection, both living, and freshly 
killed with osmic acid vapour. In some cases, especially with 
those organisms inhabiting polluted waters, the material has been 
examined again after keeping it in the laboratory for several days. 
In a few cases the organisms have been studied in culture, al¬ 
though in no cases were the cultures absolutely free from other 
organisms. Drawings were all carried out with the aid of a camera 
lucida, using an Ortholux microscope; any inaccuracies are there¬ 
fore my own. 

Since this paper is not intended to be in any way complete, I 
have refrained from constructing keys beyond the level of genera. 
Species are listed alphabetically under the genus. The Euglenineae 
described here is additional to those mentioned in an earlier paper 
(Prowse 1958), and as only one genus, Rhizaspis, has been added 
to the earlier list, it has been felt not necessary to construct a new 
key. 
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The Flagellata are so called because of the presence of one or 
more protoplasmic threads, the flagella, by means of which the 
organism is propelled in the water. Originally the term was used 
to distinguish naked flagellate 'forms from those forms such as the 
Volvocales which possess a cell wall. This distinction is no longer 
valid, since in the Chlorophyceae there are a few naked flagellate 
members, particularly in the Polyblepharidaceae, whilst thalloid 
and filamentous development has also been found in other groups 
such as the Xanthophyceae, Chrysophyceac and even the Dino- 
phyceae. As now used, the term Flagellata embraces a diverse 
assemblage of forms belonging to well-defined and differing classes, 
and includes as well a somewhat heterogeneous collection of 
colourless forms whose affinities are uncertain. Apart from this 
latter, which cannot be constituted a true class, each group in¬ 
cludes holophytic pigmented forms, and also colourless forms 
amongst which the mode of nutrition may range from saprophytic 
to completely holozoic. There are even species containing chro- 
matophores which can display holozoic nutrition (e.g. Chrysa- 
moeba) and these often show amoeboid characters, as do several 
of the colourless forms. The distinguishing features of each group 
will be dealt with under the class headings, although the key will 
also include brief reference to them. 


KEY TO THE FLAGELLATA 


A. Cells with chromatophores . B. 

A. Cells colourless, without chromatophores.G. 

B. Chromatophores grass green. C. 

B. Chromatophores yellowish green to bright green, not grass 
green . D. 

B. Chromatophores yellowish to brownish.E. 

B. Chromatophores variable in colour .F. 


C. Cells usually with one chloroplast, rarely more; elaborate 
vacuolar apparatus “gullet”, absent; flagella usually two or 
four equal in length; storage material starch; complex 
colonial forms occur . . VOLVOCALES (Chlorophyceae). 

C. Cells usually with several chloroplasts; vacuolar system elab¬ 

orate, forming a “gullet”; storage material paramylum 

EUGLENINEAE (I). 

D. Cells bright green; chloroplasts numerous; elaborate vacuolar 

system or “gullet” present; trichocysts present in the cell; 
storage material fat ... CHLOROMONADINEAE (II). 
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D. Cells more yellowish green; elaborate vacuolar system or 

“gullet” absent; chloroplasts usually few; flagella usually 
two, unequal in length; storage material oil, never starch 

XANTHOPHYCEAE. 

E. Chromatophores usually brownish in colour (but see F), 

usually two in a number; cells markedly dorsiventral with 
a groove or canal where the flagella are inserted; flagella 
usually two, unequal; storage products solid carbohydrates- 
starch and allied substances . . CRYPTOPHYCEAE (III). 
E. Chromatophores brownish, usually numerous; membrane 
usually consisting of sculptured plates; flagella two, one 
tranverse and undulatory, often in a groove, the other pro¬ 
jecting vertically and free; storage products starch and 
oil.DINOPHYCEAE. 

E. Chromatophores golden yellow, usually 1-2 in number; 

flagella 1-3; cells often with an elaborate envelope; storage 
products leucosin; colonial forms frequent 

CHRYSOPHYCEAE (II). 

F. Chromatophores blue, blue-green or red, usually two in num¬ 

ber; cells markedly dorsiventral with a groove or canal 
where the flagella are inserted, flagella usually two, un¬ 
equal; storage products solid carbohydrates-starch and 
allied substances .... CRYPTOPHYCEAE in part (III). 

G. Cells colourless, with an elaborate vacuolar apparatus or 

“gullet”; storage product paramylum 

EUGLENINEAE (in part) (I). 
G. Cells colourless, distinctly dorsiventral with a groove or canal 
where the flagella are attached, flagella usually two, un¬ 
equal; storage product starch or allied carbohydrate 

CRYPTOPHYCEAE (in part) (III). 
G. None of the above characters 

RESIDUAL COLOURLESS FLAGELLATA (IV). 

EUGLENINEAE 

One hundred and twenty-five species of Euglenineae from 
Malayan freshwaters have been described in an earlier paper 
(Prowse 1958), and the following are species or forms additional 
to that list. No key is provided here, but the genera are listed in 
the same order as in the previous paper. 

The most characteristic features distinguishing the Euglenineae 
from the other classes, are the presence of a narrow canal or 
cytostome leading back into an enlarged vacuolar swelling or 
reservoir, and the fact that the storage product is paramylum, a 
polysaccharide allied to starch, but not staining with iodine or 
chlorzinc-iodide. 
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Euglcnaceae 

Possessing green chloroplasts, ranging from discoid to band¬ 
shaped with or without pyrenoids. The green colour may in some 
cases be obscured by the production of haematochrome. Colour¬ 
less forms have appeared whieh are so obviously related to pig¬ 
mented forms that there is no difficulty in identification. 

EUGLENA Ehrenberg 1838 

1. Euglcna agilis Carter [syn. Euglena pisciformis Klebs]. CELLS 
elongate-ovoid, 18-20//. long X 9-11 /a wide, bluntly rounded 
at the anterior end and tapered to a blunt point at the posterior 
end; PERIPLAST very faintly striated, the striations not easily 
visible. CHROMATOPHORES two parietal plates nearly filling 
the lining of the periplast, but with the division between them 
always visible; from the side they appear as elongated bands, but 
in freshly killed specimens lightly stained with Gentian violet the 
edges are seen to be lobed. PYRENOIDS one in eaeh chro- 
matophore, usually centrally placed and with a paramylum cup 
on eaeh side; additional paramylum in the form of a few very 
short rods. EYESPOT faint, orange in colour. FLAGELLUM 
a little over body length. The organism swims rapidly, with a 
characteristic sideways flick of the tail end. (PI. I figs, h, i). 

Malaya: Malaeea—fish-ponds. 

Worldwide in distribution. 

2. Euglena exilis Gojdics. CELLS broadly fusiform 70-85//. long 
X 18-22/t wide, rounded at the anterior end, tapering gently 
to a point at the posterior end. PERIPLAST very prominently 
striated, the striae seen clearly to consist of rows of dots. The 
CYTOPLASM contains scattered spherical granules whieh stain 
with neutral red, but are otherwise not easily visible. CHRO¬ 
MATOPHORES usually four elongated parietal plates, lobed 
at the edges, the lobes best seen when the cell has swollen out 
and is lightly stained with gentian violet. PYRENOIDS one in 
the centre of each ehromatophore, with a eup of paramylum 
on eaeh side; additional paramylum in the form of small rect¬ 
angular rods 2-3/i long. FLAGELLUM |-1 times body length. 
EYESPOT large, orange red. Cell distinctly metabolie, bulging 
in the middle and then narrowing down again. (PI. I fig. k). 

Malaya: Malaeea—fish-ponds. 

Originally described from U.S.A. 

Despite the larger size and fatter shape of the Malayan forms, 
I have felt it better to place them under Gojdics species (Gojdies 
measurements are 37-53/a X 8-10/a). They clearly agree in the 
striated pellicle, shape and number of the ehromatophores, and in 


108 


Vol. XIX. (1962). 


the granules which stain neutral red. The flagellum in the Malayan 
form is admittedly longer than in the original species from U.S.A. 
There are distinct affinities with Euglena polymorpha Dangeard, 
which is of a similar size and shape, but that species has 12-20 
smaller chromatophores. 

3. Euglena flava Dangeard. CELLS broadly fusiform. 55-70/* 
long X 20-25 /j. wide, rounded at the anterior end and tapering 
to a blunt tail at the posterior end. PERIPLAST faintly striated, 
the striations difficult to see. CHROMATOPHORES 10-15 
elongated discs with smooth edges, parietally placed parallel to 
the long axis and appearing as elongated bands in side view. 
PYRENOIDS one in each chromatophorc with a cup of 
paramylum on each side, additional paramylum not seen. The 
cells are coloured red by numerous granules of hacmatochrome 
which are either clumped in the middle, or dispersed throughout 
the cell. FLAGELLUM about body length. EYESPOT a quite 
large, orange-red concave disc. The cell is distinctly metabolic 
stretching out and contracting to a round ball. (PI. I fig. g). 

Malaya: Malacca—small experimental ponds at Batu Beren- 
dam. 

This species formed orange-red scums in small ponds manured 
with buffalo manure. Why it should have occurred rather than 
Euglena sanguinea Ehrenberg, to be found in almost any padi 
field or carp pond, is hard to say. Perhaps the origin of the buffalo 
manure might have explained it, but there are no records of this. 
A bloom of Euglena flava Dangeard is quite different from the 
brick-red blooms of Euglena sanguinea Ehrenberg, being much 
more orange in colour. Chu (1946) has suggested that Euglena 
flava Dangeard is synonymous with Euglena caudata Hucbner, 
which he found produced haematochrome in culture, but neither in 
Dangeard’s original description, nor in the Malayan material of 
Euglena flava was there any sign of lobing in the chloroplast as in 
Euglena caudata. 

4. Euglena gracilis Klebs. CELLS nearly cylindrical, 45-55/* long 
X 8-12/* wide, rounded at the anterior end and bluntly pointed 
at the posterior end, although the tail may round off under 
pressure from the cover slip. PERIPLAST with such faint stria¬ 
tions as to be hardly visible, even under oil immersion. CHRO¬ 
MATOPHORES 7—10 parietal yellowish-green circular to ovoid 
discs, but the outlines may become irregular when they are 
closely packed together. PYRENOIDS one in each chromato- 
phore, with a paramylum cup on each side; additional para- 
mylum ovoid bodies which may become so abundant as to bulge 
out the periplast. FLAGELLUM half to body length, very 


109 


Gardens Bulletin, S. 


active. EYESPOT crimson, prominent. The cell is very active, 
swimming rapidly by a zig-zag motion which is characteristic, 
and it can be very metabolic. (PI. I figs, e, f). 

Malaya: Malacca—fish-ponds. 

Selangor—Sungai Gombak, Kuala Lumpur. 

Negri Sembilan—standing pools, Port Dickson. 
Worldwide in distribution. 

This species is easily recognised by its clear yellow-green colour 
and its characteristic zig-zag swimming motion. It does not appear 
to be abundant in any sample of water collected, although it is 
probably wide-spread in distribution. Nevertheless it is probably 
the easiest species to culture, being tolerant of the acid conditions 
that often develop in cultures. Cultures of material from different 
sources often show slight differences in the physiology of the organ¬ 
ism and in two cultures at Batu Berendam the cells have shown a 
tendency to secrete haematochrome, although never in the quantity 
to be found in the typical red species of Euglena. 

5. Euglena intermedia (Klebs) Schmitz var. klebsii Lemmermann. 
CELLS cylindrical 100-130ju long X 15-18/* wide, only slight¬ 
narrowing to the blunt anterior end, and narrowing at the poste¬ 
rior end to a short blunt tail piece. PERIPLAST apparently 
unstriated, even under oil-immersion. The CYTOPLASM is 
granular and contains spherical bodies which stain with neutral 
red, scattered throughout the cell except at the ends, where they 
tend to be clumped. CHROMATOPHORES numerous, lenti¬ 
cular, 8-1 Oju long, without pyrenoids. PARAMYLUM in short 
rods 2 in length, each with a slight central depression. EYE- 
SPOT purplish red, conspicuous. FLAGELLUM rarely seen, 
less than one-sixth body length, the cell usually moving by 
means of a squirming motion. (PI. I fig. a). 

Malaya: Selangor—Kuala Lumpur, a pond. 

Negri Sembilan—Seremban and Port Dickson, stag¬ 
nant water. 

Malacca—stagnant water. 

Johore—Muar and Yong Peng, stagnant water. 

Singapore—stagnant pools. 

A very characteristic species, particular with its squirming habit. 
The Malayan forms belong to the var. klebsii Lemmermann be¬ 
cause of the small paramylum rods. The species and its varieties 
could be confused with Euglena deses Ehrenberg, and the type 
was originally referred to that species as var. intermedia Klebs. 
However Euglena intermedia and its forms, including the Malayan 
material here described, have no pyrenoids as in Euglena deses. 
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6. Euglena mutabilis Schmitz [Syn. Euglena acus Ehrenberg var. 
mutabilis Klebs.] CELLS cylindrical, 80—110/x long X 5-9/x 
wide, tapering very slightly to the blunt, often slightly oblique 
anterior end and tapering to a point at the posterior end. The 
PERIPLAST shows faint, steeply spiralling striae which are 
visible with difficulty. The CYTOPLASM contains numerous 
small spherical granules visible without staining and scattered 
throughout the cell. CHROMATOPHORES yellowish-green, 
usually four parietal plates, two on each side of the nucleus; 
they are so closely appressed to each other and stretch nearly 
round the cell that the division between them is difficult to see, 
but will show up in certain positions of the cell, particularly 
after staining. PYRENOIDS one in each chromatophore, usually 
central and showing up as a bulge in edge view. PARAMYLUM 
short rectangular bodies about 2p. long and often so abundant 
as to fill the cell. FLAGELLUM not seen in any of the Malayan 
material examined, the cell being only slightly metabolic and 
moving by a sideways lashing movement or looping from end to 
end; eyespot crimson, prominent. (PI. I figs, b, c, d). 

Malaya: Negeri Sembilan—ditches at Seremban and Port 
Dickson. 

Malacca—ditches at Batu Berendam and elsewhere. 

Singapore—ditches near the Royal Island Club golf 
course and Peirce reservoir. 

Distribution worldwide. 

LEPOCINCLIS Perty 1852 

7. Lepodnclis fusiformis (Carter) Lemmermann (emend Conrad) 
[syn. Euglena fusiformis Carter, Lepodnclis fusiformis Lem¬ 
mermann, Lepodnclis sphagnophila Lemmermann partem]. 
CELLS broadly fusiform, 50-60 n long X 25—30ju. wide, slightly 
truncate at the anterior end, rounded acute at the posterior end. 
PERIPLAST with distinct striations spiralling backwards from 
left to right. CHROMATOPHORES numerous, discoid, parie¬ 
tal, each with a simple pyrenoid. PARAMYLUM in the form of 
two large rings lying just inside the pellicle. FLAGELLUM 
about li times body length. EYESPOT crimson, anterior. (PI. 
I fig. 1). 

Malaya: Singapore in a stagnant pool. 

Worldwide in distribution. 

PHACUS Dujardin 1841 

8. Phacus meson Pochmann [syn. ? Phacus pleuronectes (O. F. 
Mueller) Dujardin after Dangeard, Phacus longicauda (Ehren¬ 
berg) Dujardin var. brevicaudata Skvortzow, Phacus longicauda 
var. indica Skvortzow]. CELL oval, 75-80/1 long without tail 
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X 50 ix wide, rounded at the anterior end and tapering poste¬ 
riorly to a short, stout, straight, pointed tailpiece about 30//, 
long. PERIPLAST distinctly striated longitudinally CHRO- 
MATOPHORES numerous, discoid. PARAMYLUM two large 
rings. FLAGELLUM about body length. EYESPOT crimson, 
small. (PI. I. fig. n). 

Malaya: Fish-ponds in Malacca. 

Reported from various parts of S.E. Asia and possibly from 
Europe. 

This form resembles P/tacus longicauda (Ehrenberg) Dujardin in 
some respects, but differs in the much shorter, stouter, straight 
tailpiece and the more oval shape of the body of the cell. 


TRACHELOMONAS Ehrenberg 1833 emend Deflandre 1926 

9. Trachelomonas allia Drezepolski forma. This form differs from 
the type in being distinctly broader at the posterior end, tapering 
gently to the rounded anterior end. As there are intermediate 
forms there is no reason to separate the present one as a distinct 
variety. (PI. I fig. q). 

Malaya: Fish-ponds in Malacca. 

10. Trachelomonas intermedia Dangcard. CELL subspherical to 
elliptic, 18-20/t long X 15-17//. wide. LORICA golden brown, 
finely but distinctly punctate. PORUS with a ring of thickening. 
CHROMATOPHORES several, discoid. EYESPOT crimson, 
clearly visible. FLAGELLUM H-2 times body length. (PI. 1 

fig- j)- 

Malaya: A ditch in Malacca. 

Widespread throughout the world. 

11. Trachelomonas volvocinopsis Swirenko [syn. Trachelomonas 
indica Skvortzow]. CELL spherical, 15//. in diameter. LORICA 
smooth, brown without thickening to the porus. CHROMATO¬ 
PHORES 8—10, discoid, without pyrenoids. EYESPOT red. 
FLAGELLUM 2—3 times body length. (PI. I fig. o). 

Malaya: Selangor—standing water at Kuala Lumpur. 

Negri Sembilan—standing water at Port Dickson and 
Seremban. 

Malacca—fish-ponds and ditches. 

Johore—standing water at Muar. 

Singapore—standing water near the reservoirs and the 
Royal Island Club golf course. 

This species might be confused with Trachelomonas volvocina 
Ehrenberg, from which it differs by having more than two chro- 
matophores and by completely lacking pyrenoids. 
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STROMBOMONAS Deflandre 1930 

12. Strombomonas verrucosa (Daday) Deflandre var. chinensis 
(Skvortzow) Deflandre [syn. Trachelomonas chinensis Skvort- 
zow and vars. ovata Skvortzow and assuriensis Skvortzow, 
Trachelomonas conspersa Pascher emend. Gordon]. CELL 
ovoid, 28-30/t long X 22—25/* wide, truncate at the anterior 
end with a very short wide neck, subconical at the posterior end. 
LORICA brown, thick and irregularly granular or verrucose on 
the surface. CHROMATOPHORES numerous discoid. EYE- 
SPOT crimson, clearly visible. FLAGELLUM about li times 
body length. (PI. I fig. p). 

Malaya: Fish-ponds in Malacca. 

Described from China and Russia. 

Peranemaceae 

Cells metabolic or rigid, often crawling, but also free-swimming, 
usually bilaterally asymmetrical, and dorsiventrally organised. 
Flagella 1—2 or sometimes absent. Vacuolar system as in Euglena, 
but usually with two rod-shaped bodies, or a tubular siphon the 
former closely associated with the reservoir. Storage material para- 
mylum granules and sometimes fat. The cells are complete without 
a stigma or chloroplasts, although occasionally partly digested 
chloroplast material may be seen inside the cell. Nutrition usually 
holozoic. 


PERANEMA Dujardin 1841 

13. Peranema inflexum Skuja. CELL cylindrical fusiform, 30-40// 
long X 9-12// wide, narrowed at the anterior end, bluntly 
rounded at the posterior end, the whole cell usually slightly 
bent or curved laterally. PERIPLAST with distinct striations 
spiralling backwards from left to right. RESERVOIR and canal 
about ± body length with an associated rod-shaped organ 
(“staborgan”). PARAMYLUM as small oval bodies scattered 
throughout the cell. FLAGELLUM about body length. (PI. 1 
fig. m). 

Malaya: A swamp in Kuala Lumpur. 

Described from Northern Europe. 
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Rhizaspidaceae Skuja 
A single genus Rhizaspis Skuja 

RHIZASPIS Skuja 1948 

Cells without flagella, elliptic to ovate, slightly narrowed at the 
anterior end, rounded to sub-cuneate at the posterior end, marked¬ 
ly flattened dorsivcntrally, dorsal side convex, the ventral side 
concave to slightly convex and often with a slight furrow in it. 
Periplast smooth, colourless, firm except at the anterior end where 
fine pseudopodia arise. Siphon or accessory rod-shaped organs 
(“stab-organs”) absent, but there are several vacuoles at the 
anterior end. The cytoplasm is colourless, with numerous spherical 
granules of paramylum and sometimes 1-2 large refractive bodies 
which are probably composed of leucosin. 

This is a curious genus, very animal like in nature and nutrition. 
On the other hand it shows distinct affinities with the Euglenineae 
in the storage of paramylum, the colourless cytoplasm and the 
firm periplast. 

14. Rhizaspis granulata Skuja. CELLS broadly elliptic to ovate, 
60-65/1 long X 40-45/x wide X 18—20/1 thick; at the narrowed 
anterior end it is slightly protruded to form a rounded lip-like 
structure, from which fine pseudopodia arise, at the posterior 
end it is broadly cuneate; in side view the cell is curved with a 
truncate anterior end and cuncate posterior end, the ventral side 
concave with a broad shallow longitudinal furrow, the dorsal 
side convex. PERIPLAST colourless, smooth and quite firm. 
CYTOPLASM colourless, with several vacuoles at the anterior 
end, numerous PARAMYLUM granules at the posterior end, 
several food granules, and sometimes 1 large refractive granule 
of leucosin, although this is not always present. NUCLEUS 
large, subccntral. The cell moves by crawling over the sub¬ 
stratum by means of the pseudopodia, with the cell body erect, 
or more usually held at an oblique angle. (PI. II figs, c, d). 
Malaya: Experimental fish-ponds in Malacca. 

Described from Northern Europe. 

There is no doubt about the identity of the Malayan specimens. 
They agree with Skuja’s description except in the number of 
leucosin granules, for here they are often absent. 

15. Rhizaspis simplex Skuja. CELLS oval, 50-55//. long X 30- 
35 /x wide X 20-22/t thick, rounded at the posterior end, nar¬ 
rowed to the truncate anterior end, from which fine pseudopodia 
arise, but without a lip-like protrusion; in side view the cell 
convex on the dorsal side, less so on the ventral side; sometimes 
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there are two low broadly rounded ridges on the dorsal side, 
and a shallow furrow on the ventral side, but these are not 
always very visible since the cell is a little metabolic and can 
swell out its outlines. PERIPLAST colourless, smooth, firm but 
elastic. CYTOPLASM colourless with several vacuoles at the 
anterior end and numerous spherical granules of PARAMYLUM 
at the posterior end, and often several food granules. Leucosin 
appears to be absent. NUCLEUS large, sub-central. The cell 
crawls along by means of the pseudopodia, keeping the body 
erect, but occasionally this latter will shorten and fatten slightly. 
(PI. II figs, a, b). 

Malaya: Experimental fish-ponds in Malacca. 

Described from Northern Europe. 

The truncate anterior end places the Malayan forms under this 
species, but they are a little fatter than the forms described by 
Skuja, and the ridges and furrows are not always so easy to see. 

CHLOROMONADINEAE 

A class of flagellates with only a few forms known, and of 
which the affinities are very uncertain. No coccoid or filamentous 
forms have been recorded, all known forms being motile unicells, 
usually oval or pyriform in shape. The cell is often dorsiventrally 
flattened, with a ventral furrow. There are two flagella, one usually 
trailing, and they are attached near the aperture of a complex 
vacuolar system recalling that in the Euglenineae. In the pigmented 
forms there are numerous discoid chloroplasts, bright green in 
colour, but containing an excess of xanthophyll—they give a blue 
colour with concentrated hydrochloric acid, and in this respect 
the group resembles the Xanthophyceae. Neither starch nor para- 
mylum occur, food reserves being fats and oils. In many forms 
radially disposed trichocysts are found in the peripheral regions, 
often more crowded at the anterior end, and these may be dis¬ 
charged on stimulus. Reproduction, as far as is known, is by 
longitudinal fission. This class forms a somewhat isolated group, 
but resembles the Euglenineae in the vacuolar system, but differs 
in the nature of the pigments and food reserves, in which respect 
it shows closer resemblance to the Xanthophyceae. 

Two genera recorded from Malaya:— 

1. Cells green, with trichocysts. Flagella apically attached 

Gonyostomum. 

2. Cells green, with trichocysts. Flagella laterally attached 

Merotrichia. 
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GONYOSTOMUM Diesing 1866 

Cells motile, dorsiventrally flattened, obovate, to spherical in 
front view, slightly metabolic, often narrowed posteriorly. Dorsal 
surface convex, ventral surface flattened, with a shallow furrow 
leading from the opening of the vacuolar system (“pharynx”) and 
running longitudinally. Vacuolar system a triangular “pharynx”— 
like structure. Chromatophores numerous, discoid, green. Eyespot 
absent. Nucleus central. Trichocysts radial, abundant, more closely 
packed at the anterior end. Flagella two, one trailing but both 
attached at the mouth of the “pharynx”. Oil and fat droplets 
occur as the food reserve. 

16. Gonyostomum depressum Lemmermann [syn. Vacuolaria 
depressa Lauterbom]. CELL round in face view, 30-40/t in 
diameter, broad elliptic in side view, about 25-30/t thick. 
CHROMATOPHORES numerous, green, discoid, lining the 
periphery of the cell. VACUOLAR SYSTEM a small triangular 
“pharynx”. TRICHOCYSTS numerous, peripheral, radial, but 
crowded at the anterior end. FLAGELLA two, distinctly un¬ 
equal in length. Storage material oil and fat droplets. (PI. II fig. 
o). 

Malaya: Malacca—in acid swamps. 

Described from Europe. 

This species resembles Gonyostomum latum Iwanoff, but differs 
in the unequal flagella. 

17. Gonyostomun semen Diesing [syn. Rhaphidomonas semen Eh- 
renberg]. CELL elongate-obovate, 40-70/1 long X 22-40/.«, wide, 
rounded at the anterior end and narrowed to a subcuneate pos¬ 
terior end, very much flattened dorsiventrally, about 10-15/t 
thick, and with a broad ventral furrow. CHROMATOPHORES 
numerous, green, discoid, lining the periphery of the cell. VA¬ 
CUOLAR SYSTEM a prominent apical, triangular “pharynx”. 
TRICHOCYSTS numerous, peripheral, radial, but very 
crowded at the anterior end. FLAGELLA two, nearly equal, 
but one trailing, both about body length. Storage material fat 
and oil. (PI. II fig. g). 

Malaya: Malacca—in acid swamps. 

Worldwide in distribution. 

MEROTRICHIA Mereschkowski 1877 

Cells ellipsoidal to bean shaped, sometimes slightly metabolic, 
rounded at the anterior end, occasionally slightly narrowed towards 
the posterior end. Vacuolar system a rounded “pharynx” like 
structure, laterally placed towards the anterior end. Chromato¬ 
phores numerous, green discoid. Eyespot absent. Nucleus central. 
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Trichocysts scattered except at the anterior end, where they are 
crowded. Flagella two (one only described for Merotrichia bacil- 
lata Mereschkowski, but a second one is probably present), un¬ 
equal, attached laterally at the mouth of the pharynx. Food reserves 
consists of oil and fat droplets. One species reported in Malaya. 

18. Metrotrichia capitata Skuja. CELLS oval to bean-shaped, 30- 
40/1 long X 22-25 p. wide, rounded at the anterior end and nar¬ 
rowed towards the posterior end, but sometimes slightly meta¬ 
bolic; just below the anterior end is a lateral cleft indicating a 
pharynx and the cell is often curved towards that side. CHRO- 
MATOPHORES numerous, green, discoid, lining the periphery 
of the cell, VACUOLAR SYSTEM a laterally placed “pharynx" 
with a groove leading into it. TRICHOCYSTS crowded at the 
anterior end, few and scattered elsewhere. FLAGELLA two, the 
swimming one about $ body length and pointing forward, the 
other longer 1-H body length, trailing. Storage material fat and 
oil. (PI. II. fig. h). 

Malaya: Malacca—in acid swamps. 

Described from Northern Europe. 

CRYPTOPHYCEAE 

Cells usually motile by means of two apical or lateral flagella, 
although a few coccoid forms have been placed in this group. 
The cells are dorsiventrally flattened, oval, slipper-shaped or reni- 
form, and possess a longitudinal furrow. In many forms a gullet 
extends inwards from the anterior end of the furrow. Chromato- 
phores usually 2, occasionally many, sometimes one or absent, 
the pigments varying from golden-brown, red, to distinctly blue. 
Pyrenoids occur, apparently not embedded in the chromato- 
phores, and occasionally they may be absent. Storage products 
starch or allied carbohydrates, and sometimes oil as well. In some 
forms trichocysts may occur closely surrounding the gullet. Re¬ 
production is usually by longitudinal division, although palmelloid 
stages may be formed first. 

Three genera have been found in Malaya:— 

1. Cells pigmented, slipper shaped, with two flagella which 

are attached slightly to one side of the apex 

Cryptomonas. 

2. Cells as above but without chromatophores Chilomonas. 

3. Cells pigmented, reniform, with the two flagella attached 

at the middle of the concave margin. Sennia. 
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CRYPTOMONAS Ehrenberg 1838 

Cells slipper-shaped, dorsiventrally flattened, convex on the 
dorsal surface, flat or concave ventrally, with a broad longitudinal 
furrow from which a gullet extends inwardly from the anterior 
end. Flagella two, attached at the opening of the gullet. Chromato- 
phores 1 or 2, lateral and parietal. Storage products starch grains. 
Trichocysts often visible round the gullet. There are 1-3 con¬ 
tractile vacuoles. Stigma apparently absent. 

19. Cryptomonas erosa. Ehrenberg var. reflexa Marsson. CELLS 
slipper-shaped, 20-30/t long X 10-15/t wide, obliquely trun¬ 
cate at the anterior end, narrowed posteriorly to a blunt point 
which is turned to one side, so that the whole cell is slightly sig¬ 
moid. CHROMATOPHORES two, lateral, golden brown to 
yellowish green in colour. PYRENOIDS absent. STORAGE 
PRODUCTS oval to polygonal starch grains lining the inner 
sides of the chromatophorcs. FLAGELLA two, slightly un¬ 
equal, the longer being a little more than body length, the other 
a little less, both inserted at the mouth of the gullet in the middle 
of the oblique anterior end. (PI. II. figs, k, I, n). 

Malaya: Malacca—in experimental fish-ponds. 

Worldwide in distribution. 

This is very similar to Cryptomonas marssonii Skuja, which has 
been separated off for reasons which are not very obvious, in parti¬ 
cular the more sharply truncate anterior end and the more dep¬ 
ressed mouth of the gullet. 

20. Cryptomonas ovata Ehrenberg. CELLS almost ellipsoidal, 45- 
50/i long X 18-25/1 wide, slightly obliquely truncate at the 
anterior end, rounded at the posterior end, the whole cell curved 
slightly to one side. CHROMATOPHORES two, lateral, large, 
nearly filling the periphery of the cell but with the division 
between them quite clear, golden brown to yellowish green in 
colour, often appearing netted where the closely packed starch 
grains press against them. PYRENOIDS absent. STORAGE 
PRODUCTS starch grains, usually oval but appearing polygonal 
when tightly packed, lining the inner sides of the chromato¬ 
phorcs. GULLET prominent, stretching 1/3-i length of the 
cell, and surrounded by trichocysts. FLAGELLA two. nearly 
equal, a little less than body length. (PI. II fig. m). 

Malaya: Malacca—in small experimental fish-pond. 
Worldwide in distribution. 

21. Cryptomonas phascolus Skuja. CELLS small, elliptic. 12-15/t 
long X 8-9/i wide, rounded at both ends and only very slightly 
oblique at the anterior end. CHROMATOPHORES two, lateral, 
brownish in colour. PYRENOIDS absent. STORAGE PRO¬ 
DUCTS several comparatively large oval starch granules lining 
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the inner side of the chromatophores; occasionally 1-2 central, 
oval refractive bodies. GULLET about 1/3-i body length, 
with the opening at one side of the apex. FLAGELLA two 
slightly unequal in length, a little shorter than body length. (PI. 
II figs, i, j). 

Malaya: Malacca—in experimental fish-pond. 

Described from Northern Europe. 

Skuja describes his specimens as violet brown and thiophile. 
The Malacca specimens are more golden brown to reddish brown, 
but they may well be thiophile, since the pond in which they were 
found had a slight smell of hydrogen sulphide. 

CHILOMONAS Ehrenberg 1838 

Cells resembling Cryptomonas but completely devoid of chro¬ 
matophores and pyrenoids. Cells more or less slipper-shaped, dor- 
siventrally flattened, the opening of the gullet somewhat sunken 
so that the surrounding margin has a lip-like appearance. One 
lateral margin is distinctly more convex than the other, which may 
be flattened. Trichocysts often surrounded the gullet, and storage 
products are comparatively large starch granules. Flagella two, 
unequal, attached at the mouth of the gullet. 

Usually found in polluted water, often in abundance. 

22. Chilomonas paramecium Ehrenberg. CELLS slipper-shaped. 
25-30/t long X 10-15/* wide, rounded at the posterior end, 
lip-like at the anterior end, with a lateral kink indicating the 
sunken opening of the gullet; lateral margin adjacent to the 
gullet only slightly convex or even flattened, the other margin 
distinctly convex. CHROMATOPHORES absent. PYRENOIDS 
absent. GULLET prominent, about half the length of the cell, 
surrounded by trichocysts. STORAGE PRODUCTS large round 
starch granules. FLAGELLA two, unequal, the longer being 
about body length. (PI. II fig. f). 

Malaya: Selangor—polluted water from the Gombak river, 
Kuala Lumpur. 

Worldwide in distribution. 

SENNIA Pascher 1913 emend. Skuja 1948 

Cells bean-shaped, dorsiventrally flattened and one lateral margin 
decidedly convex, the other slightly concave with an equatorial 
groove running from it. Gullet in the middle of the concave side, 
not very prominent. Trichocysts apparently absent. 1-2 contractile 
vacuoles occur near the gullet. Chromatophores 1-2, golden yellow 
to olive-green in colour. Pyrenoids present or absent. Eyespot 
present or absent. Flagella two, unequal in length, laterally at¬ 
tached at the opening of the gullet. 
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23. Scnnia parvula Skuja. CELLS small, bean-shaped, 10/i long 
X 5j«. wide, very convex on one lateral margin, flattened or 
slightly concave on the other. CHROMATOPHORE one, curv¬ 
ing round the convex margin, olive-green in colour. STIGMA 
absent in the Malayan specimens. PYRENOIDS absent. GUL¬ 
LET small, in the middle of the concave margin, without tri- 
chocysts but with a single small contractile vacuole. FLAGELLA 
two, divergent, unequal in length, the longer about body length. 
(PI. II fig. e). 

Malaya: Malacca—in an experimental fish-pond. 

Reported from Northern Europe, America and Africa. 

The Malayan specimens differ from the type only in the absence 
of the stigma, a varying feature in this genus anyway. 


CHRYSOPHYCEAE 

The Chrysophyceae are characterised by possessing chromato- 
phores which are golden-yellow to brown in colour, although in 
waters rich in organic matter they may assume a greenish tint. The 
main pigment giving the golden-yellow colour is phycochrysin, 
but modified chlorophylls and xanthophylls may also occur. 
Storage products consist of oil and whitish, highly refractive, 
usually round lumps, leucosin, often forming a prominent mass 
in the posterior portion of the cell. Leucosin appears to be a 
carbohydrate, although some doubt has been thrown on this, and 
it is readily soluble in most reagents and dots not react with 
iodine. Starch is never formed. 

All Chrysophyceae appear to be uninucleate and may range 
from simple motile flagellate cells, and motile colonies to branched 
palmelloid forms or even a few filamentous species. A characteris¬ 
tic feature of the class is the formation endogenously of cysts, the 
walls of which are impregnated with silica. 

The Chrysophyceae are frequently grouped together with the 
Xanthophyceae and Bacillariophyceae in the phylum Chrysophyta. 
In addition to the absence of chlorophyll b in all three classes, and 
the absence of starch, there are certain other structural similarities. 
In both the Xanthophyceae and Chrysophyceae endogenously 
formed cysts have been reported. These are frequently impregnated 
with silica, an obvious comparison with the Bacillariophyceae. 
The cell envelope of some Chrysophyceae ( Hyalobryon ) is lami¬ 
nated, recalling similar conditions in the Xanthophyceae ( Ophio - 
cytium ) and even the intercalary bands in the Diatoms. Leucosin 
has been reported in certain Diatoms. 
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KEY TO THE ORDERS OF THE CHRYSOPHYCEAE 

1. Cells normally motile and flagellate, sometimes amoeboid. 

Colonial forms motile.CHRYSOMONADALF.S. 

2. Cells normally amoeboid, holozoic, flagellate stages rare or 

absent . [RH1ZOCHRYSIDALES], 

3. Cells in palmelloid colonies, often elaborately branched 

[CHR YSOCAPS1DA LES]. 

4. Cells coccoid, flagellate stages rare or absent 

[CHRYSOPHAERALES], 

5. Plants filamentous . [CHRYSOTRICHALES]. 

KEY TO THE CHRYSOMONADALES 

1. Cells with 1 flagellum . CHROMUL1NEAE. 

2. Cells with 2 equal flagella.ISOCHRYS1DEAE. 

3. Cells with 2 unequal flagella.OCHROMONADEAE. 

4. Cells with 3 flagella, one short and two long 

[PRYMNESEAE]. 


CHROMULINEAE 


(i) Cells naked . (ii). 

(i) Cells not naked, possessing a wall or envelope.(iii). 

(ii) Cells only rarely amoeboid, usually flagellate . . Chromulina. 


(ii) Cells markedly amoeboid, with prominent pseudopodia 

Chrysamoeba. 

(iii) Cells with small lens-shaped siliceous scales embedded in the 

wall, without regular arrangement and devoid of spines 

( Microglena ). 

(iii) Cells with much larger siliceous scales, regularly arranged and 
frequently bearing long spines . Mallomonas. 

(iii) Cells with siliceous material in complete transverse bands 

( Conradiella ). 

(iii) Cells enclosed in a stalked envelope. Chrysopyxis. 

(iii) Cells in spherical colonies, set with long needles 

( Chrysosphaerella ). 
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CHROMULINA Cienkowsky 1870 

Cells naked, ovoid pyriform, elliptic or spherical unicells, often 
very metabolic and each bearing a single apical flagellum. Periplast 
of the cell often granular or set with small wart-likc excrescences. 
Chromatophores 1-2, clearly differentiated, curved plate or rings, 
sometimes nearly filling the periphery of the cell, in most cases 
without pyrenoids. In many species there is a stigma. At the 
anterior end there are 1-2, sometimes more, contractile vacuoles. 
Storage products leucosin, often as a large single sphere at the 
posterior end of the cell, and oil droplets. The cysts are formed 
endogenously, with the wall impregnated with silica and are 
spherical with a symmetrically placed mouth, which may or may 
not bear a prominent neck. 

24. Chromulina sphaerica Bachman. CELLS spherical, 12-15/x in 
diameter. PERIPLAST smooth, not granular nor with excre¬ 
scences. CHROMATOPHORE a single larged curved plate 
lying against the periplast but varying in position, without a 
pyrenoid. STIGMA present, small crimson but conspicuous. 
FLAGELLUM 1-1* body length. (PI. V fig. g). 

Malaya: Malacca—in fish-ponds. 

Described from Europe. 

Bachman describes his species with the chromatophore in the 
middle, whereas here it lines the periphery. It is therefore possible 
that the Malayan forms should be regarded as a separate species, 
although it is difficult to decide how much importance should be 
given to the position of the chromatophore. In all other respects 
the Malayan forms agree with Bachman’s description. 

CHRYSAMOEBA Klebs. 1893 

Cells motile with a single apical flagellum, often bearing fine 
pseudopodia whilst still flagellate, occasionally losing the flagellum. 
Chromatophores 1-2 curved plates or bands, central or parietal. 
Stigma present or absent. Pyrenoids present or absent. Cysts, where 
known, spherical with a centrally placed orifice. Leucosin granule 
often present as storage material. 

25. Chrysamocba radians Klebs. FLAGELLATE STAGE ovoid, 
15-25 tx long X 8-12/u. wide, often narrowed at the posterior 
end. CHROMATOPHORE usually 1, bandshaped curving 
round the cell even in amoeboid stages, occasionally two, with¬ 
out PYRENOIDS. STIGMA absent. FLAGELLUM 1-1* body 
length rarely shorter. CYST spherical, 20—22^, in diameter, with 
a short tapering neck. (PI. V fig. i, j, k, 1). 

Malaya: Malacca—in fish-ponds. 

Worldwide in distribution. 
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The Malayan forms are larger than most records for this species, 
and the chromatophore is appreciably larger and curves just inside 
the periplast rather than being central. For this reason they might 
be regarded as a separate species. On the other hand they were 
collected from very fertile ponds in a region of high light intensity. 
It is possible that in less fertile waters and with lower light in¬ 
tensities the chromatophores may be smaller and contract to the 
middle of the cell. 


MALLOMONAS Perty 1852 

Cells solitary, motile by means of a single flagellum, ovoid, 
ellipsoid, cylindrical, spherical or pyriform in shape; periplast with 
numerous circular, discoid or angular silicified imbricating scales; 
scales usually regularly arranged, often in spirals, rarely truely 
irregular, often bearing long siliceous spines or setae which may 
be toothed, occasionally shorter ones or completely lacking; 
chromatophores golden-yellow, 2, lateral and parietal; contractile 
vacuoles present at the anterior end of the cell; eyespot often 
lacking; nucleus ellipsoid, often large and distinct; storage material 
leucosin, as large spherical granules at the posterior end. 

26. Malloinonas acaroides Perty. CELLS ovoid to ellipsoid, 30- 
50/t long X 15-22 p, wide, rounded posteriorly and often 
slightly narrowed at the anterior end. SCALES oval to elliptic, 
arranged in spiral rows. SETAE long, somewhat curved, one 
to each scale so that the whole cell is covered by spines. 
CHROMATOPHORES 2, large, lateral and parietal, golden- 
yellow in colour. FLAGELLUM about body length. (PI. Ill 
figs. e. f, 1). 

Malaya: Malacca—in experimental fish-ponds. 

Distribution worldwide. 

This is a characteristic if somewhat variable species. The 
Malayan forms are larger than most of those recorded from else¬ 
where. but, not sufficiently so to warrant any separation as a 
variety. 

27. Mallomonas curta (Playfair) Conrad, [syn. Mallomonas lito- 
mesa Stokes var. curta. Playfair]. CELLS elliptic 18-30/t long 
X 11—15/1 wide, with a very short broad papillum at the ante¬ 
rior end, rounded at the posterior end. SCALES circular, 
arranged in shallow spirals. SETAE six only, about $ body 
length, attached at the papillum and curving backwards. FLA¬ 
GELLUM about body length. STIGMA small, crimson but 
often lacking. (PI. Ill figs, g, i). 

Malaya: Malacca— in swamp. 

Described from Australia and reported from Europe. 
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28. Mallomonas playfairii Conrad var. opisthiodonta Prowse. var. 
nov. CELLS ellipsoid, 19-20/>. X 14-15/* wide, broadly round¬ 
ed at both ends, but terminating anteriorly in a very short neck. 
SCALES rhombic, spirally arranged at an angle 45°, without 
spines except in the four rearmost scales, which each bear a 
single short spine.' CHROMATOPHORES two, large, parietal. 
FLAGELLUM nearly body length. (PI. Ill fig. j). 

Malaya: Malacca—fish-ponds. (Type locality). 

Holotype: Prowse 398 deposited at Tropical Fish Culture 
Research Institute, Malacca. 

Cellulae ellipsoideae, 19—20/* longae, 14—15/* latae, utrinque 
late-rotundatae, unaquaeque antice in collum brevissimum ter- 
minata. Squamae rhombicae, ad angulum 45° spiraliter dispo- 
satae, spiris longissimis carentes, sed quattuor squamae postre- 
mae tantum brevissime unispinosae. Flagellum corpori paene 
aequilongum aequilongum. Chromatophora duo, magna, parie- 
talia. 

Malaya: Malacca—in stagnis piscosis. (Holotypus). 

29. Mallomonas spherica Prowse sp. nov. CELLS spherical, 8-9/* 
in diameter. SCALES elliptic, arranged spirally at a slight 
angle, only the anterior-most scales being spiny; SETAE 9-10 
in all, 2-2i times longer than the body, strongly reflexed. 
CHROMATOPHORES 2, discoid, parietal. FLAGELLUM 
nearly as long as the body. (PI. Ill fig. m). 

Malaya: Malacca— in fish-ponds. (Type locality). 

Holotype: Prowse 395 deposited at Tropical Fish Culture 
Research Institute, Malacca. 

Cellulae sphericae, 8-9/* in diam. Squamae ellipticae, ad angu¬ 
lum paululum spiraliter dispositae, eae antice sitae tantum spinasae; 
spinis 9-10, quam corpus 2-2i-plo longioribus, valide reflexis. 
Flagellum corpori paene aequilongum. Chromatophora duo, dis- 
coidea, parietalia. 

Malaya: Malacca—in stagnis piscosis. (Holotypus). 

30. Mallomonas splcndens (G. S. West) Playfair [syn. Lagerheimia 
splendens G. S. West]. CELLS cylindrical, 30—50/* long X 15— 
17/* wide, slightly narrowed at each end to the rounded poles. 
SCALES nearly rhombic, finely punctate and spirally arranged. 
SETAE confined to the poles, 4 at each end, about f body 
length, divergent. CHROMATOPHORE one, large, lining one 
side. FLAGELLUM about i body length. (PI. Ill fig. c). 
Malaya: Selangor—acid swamp in Kuala Lumpur. 

Negri Sembilan—acid swamps at Port Dickson and 
Seremban. 

Malacca—acid swamps in various areas. 
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Singapore—swampy pools near the Royal Island Club 
golf course and Peirce reservoir. 

Worldwide in distribution, including Indonesia. 

A very characteristic species. 

31. Mallomonas teilingioides Prowse sp. nov. CELLS elongate- 
elliptic, 50-55/t long, 18-20/1 wide, equally rounded at both 
ends, or slightly narrower at the anterior end. SCALES dis¬ 
tinctly quadrate, spirally arranged, only the ones near the poles 
bearing setae, the others apparently smooth 5-9 in the largest 
spirals (median ones). SETAE slender, simple, 15-20 at each 
end of the cell, 30-32/t long. CHROMATOPHORES two, 
large, parietal, golden yellow. STIGMA prominent, crimson, at 
the anterior end. FLAGELLUM i body length. LEUCOSIN 
a large single grain at the posterior end. (PI. Ill figs, d, k). 

Superficially resembling Mallomonas teilingii (Teiling) Conrad, 
from which it differs in scales being quadrate (not discoid) and in 
having slightly more numerous setae. 

Malaya: Malacca—in fish-ponds. (Type locality). 

Holotype: Prowse 414a deposited at Tropical Fish Culture Re¬ 
search Institute, Malacca. 

Superficialiter Mallomonas teilingii (Teiling) Conrad similis, a 
qua squamis quadratis, non discoideis, et setis paulo numerosiori- 
bus differt. 

Cellulae elongato-ellipticae, 50-55/1 longae, 18-20/1 latae, utrin- 
que pariter rotundatae vel apicc anteriori angustiusculae. Squamae 
conspicue quadratae, spiraliter dispositae, apicales tantum setosae, 
alterae apparenter leves, in singulis spiris maximis 5-9. Setae 
graciles simplices, utraque cellulae apice 15-20 sitae, 30-32/t 
longae. Flagellum longitudine semi-cellulare. Chromatophora dua, 
magna, parietalia, fulva; ocellum prominens, coccineum, prope 
apicem anteriorem situm. Leucosin unigranulare, magnum ad ex- 
tremitatem posteriorem situm. 

Malaya: Malacca—in fossis piscicolis. (Holotypus). 

Philipose (1953) has described a species which shows some 
resemblances to the present one, but he was not able to determine 
the exact nature of the scales. He suggests that they were discoid 
and circular, and this fact and his report of fewer setae at the ante¬ 
rior end, suggests that he was dealing with a different species. 

32. Mallomonas tonsurata Teiling var. alpina (Pascher) Krieger. 
[syn. Mallomonas alpina Pascher, Mallomonas tonsurata var. 
megalepis Schiller]. CELLS small, ovoid, 15-20/* long X 10- 
12/i wide, rounded at the posterior end, narrowing at the ante¬ 
rior end. SCALES small, elliptic, with a V-shaped mark on the 
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base of each, and arranged in very shallow spirals. SETAE con¬ 
fined to the anterior end, usually in three rows of six, compara¬ 
tively stout, toothed, longer than body length. CHROMATO- 
PHORES 2, lateral and parietal, golden-yellow. STIGMA small, 
crimson, situated at the anterior end. FLAGELLUM about body 
length. (PI. Ill figs, a, b). 

Malaya: Malacca—in fish-ponds. 

Described from Europe, but reported also from Java. 

This variety differs from the type mainly in its smaller size and 
the toothed setae. 

33. Mallomonas tonsnrata Teiling var. dorsidentata Prowse var. 
nov. Cells elongate-ovoid, 23-25/t long X 8-9/x. wide, slightly 
narrowed at the anterior end. SCALES small, elliptic, arranged 
at a slightly acute angle, the rearmost scales very shortly un- 
identate. SETAE very long, 20-30 in number, confined to the 
anterior half of the cell, the apical ones 15/x. long, shorter than 
the infra-apical ones which are 20/x long. CHROMATO- 
PHORES two large, discoid, parietal. FLAGELLUM nearly 
body length. (PI. Ill fig. h). 

Malaya: Malacca—in fish-ponds. (Type locality). 

Holotype: Prowse 406 deposited at Tropical Fish Culture Re¬ 
search Institute, Malacca. 

Cellulae clongato-ovoideae, apice antico paulo angustiores, 23- 
25/x. longae, 8-9/x. latae. Squamae parvae, ellipticae, ad angulum 
acutiusculum dispositae; squamae postremae brevissime uniden- 
tatae. Setae longissimae in dimidia cellulae antica circumscriptae, 
20-30, eae apicales 15/x, longae breviores quam infra-apicales 
20/x. longae. Flagellum corpori fere aequilongum. Chromatophora 
duo, magna, discoidea, parietalia. 

Malaya: Malacca—in stagnis piscosis. (Holotypus). 

CHRYSOPYXIS Stein 1878 

Cells each enclosed in a cellulose envelope which is flask-shaped 
in face view, with a slender thread like attachment extension at 
the base; in side view the base is saddle-shaped, sitting on an algal 
filament, with a thread like attachment extension each side, which 
may completely surround the filament from one side to the other. 
Chromatophorcs one or two, golden yellow, usually parietal. 
Flagellum one, but often replaced by a slender protoplasmic ex¬ 
tension (rhizopodium) which may or may not be slightly branched, 
in both cases protruding from the orifice of the envelope. Con¬ 
tractile vacuoles occur, apical when a flagellum is present, ap¬ 
parently basal when a rhizopodium is present; in the latter case 
it seems likely that the cell has inverted within the envelope, so 
that the rhizopodium arises from the morphologically posterior 
end of the cell. 
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34. Chrysopyxis sp. ENVELOPE flask-shaped, 10-12/t high X 
6-8^ wide, sharply drawn out basally to a fine peduncle, 
apically tapering to a narrow neck. CELL round, three quarters 
filling the envelope. CHROMATOPHORES two, parietal, or 
possibly one, divided deeply into two lobes. ‘FLAGELLUM’ 
long, twice body length, probably rhizopodial in nature since it 
does not arise from the anterior end of the cell, but sometimes 
from the side and sometimes from the morphological posterior 
end, the cell lying at all angles in the envelope and may even 
be inverted. CONTRACTILE VACUOLES variable in posi¬ 
tion. (PI. IV fig. e). 

Malaya: Malacca—in fish-ponds. 

This shows very great resemblances to Chrysopyxis iwanoffi 
Lauterbom, but differs in that the rhizopodium is unbranched and 
closely resembles a flagellum. 

35. Chrysopyxis sp. ENVELOPE ovoid, 18-20^ long X 8- 
10/t wide, narrowing apically to a widish neck, tapering basally 
to a short peduncle. CELL round, two thirds filling the en¬ 
velope, slightly flattened anteriorly. CHROMATOPHERE one, 
large, parietal, curving transversely round the cell. FLAGEL¬ 
LUM one, arising from the anterior end of the cell, li body 
length. CONTRACTILE VACUOLES two, apical. (PI. IV fig. 

f). 

Malaya: Malacca—in fish-ponds. 

This species resembles Chrysopyxis urna Korshikov in the enve¬ 
lope, but differs in retaining the flagellum and in the apical contrac¬ 
tile vacuoles. 


ISOCHRYSIDEAE 
2 equal flagella 

1. Cells apparently naked, long stalked, epiphytic 


(Stylochrysallis). 

2. Cells within an envelope .ii. 

ii. Envelope with a prominent orifice, no siliceous scales .... iii. 

ii. Envelope with siliceous scales, completely surrounding the 

protoplast .v. 

iii. Envelope long stalked. ( Stylotheca ). 

iii. Envelope very shortly stalked or sessile.( Derepyxis ). 

iv. Cells in pairs, never more, with broad bases attached to each 

other. Chrysodidymus. 


iv. Cells in spherical colonies, attached bases tapering .. Synura. 
iv. Cells in bands usually of two rows, basal attachments broad 

(Catenochrysis) 
=> ( Chlorodesmus ). 
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CHRYSODIDYMUS Prowse gen. nov. 

Somewhat similar to Synura, this genus is readily distinguished 
by its colonies being always of two cells, wider posteriorly. The 
motion is forward and backwards in a straight line, occasionally 
making a turn of 180° and moving on as before, never effecting its 
movement as in Synura by rolling in complete revolutions. Cells 
trapezoidal in shape, united directly and firmly at the posterior 
ends to form bicellular colonies, the anterior end free and narrower 
than the posterior ones. Involucre similar to that in Synura, with 
siliceous, shortly spinose scales. Flagella two to each cell, apical, 
apparently equal in length, in motion one pointing forward, the 
other trailing behind. Chromatophores two, large, discoid and pa¬ 
rietal. 

Synurae aliquatenus simile sed coloniis nunquam non bicel- 
lularibus, protinus vel retrorsum recte progredientibus interdum 
per 180° vertentibus ct dein ut supra moventibus, nunquam ut in 
Synura per gyrationes vel circumvolutiones proficientibus, cellulis 
postice lateoribus hoc genus facile distinguendum. 

Cellulae ambitu trapezoideae, apicibus posticis extemplo firmi- 
terque in colonias bicellulares unitae; apicibus anticibus liberis 
quam posticcs angustioribus; involucrum eo Synurae simile, squa- 
mis siliceis, spinulosis praeditum. Flagella per ccllulam singulam 
bina, apicalia, simulate aequilonga, in motu unum porrectum, alte- 
rum a tergo trahens. Chromatophora bina, magna, discoidea, parie- 
talia. Species holotypica: Chrysodidymus synuroideus Prowse. 

36. Chrysodidymus synuroideus Prowse sp. nov. CELLS 14-15/* 
long, posterior end 10—11 /«. wide, anterior end 7-8/* wide, 
trapezoid in shape. CHROMATOPHORES, two large, parietal 
golden yellow. FLAGELLA body length or slightly longer, ap¬ 
parently equal in length. (PI. IV fig. n.). 

Malaya: Malacca—in acid swamps. (Type locality). 

Holotype: Prowse 248a deposited at Tropical Fish Culture Re¬ 
search Institute, Malacca. 

Cellulae ambitu trapezoideae, 14-15/* longae, apicibus poste- 
rioribus 10-11/* latis, apicibus aaterioribus 7-8/* latis. Chromato¬ 
phora dua, magna, parietalia, fulva. Flagella corpori aequilonga 
vel paululo longiora, inter se aequilonga ut videtur. 

Malaya: Malacca—in locis paludosis acidis (Holotypus). 

37. Chrysodidymus gracilis Prowse sp. nov. CELLS longer and 
narrower than those in the preceding species 22-24/* long, 
posterior end 8.5-9/* wide, anterior end 6-6.5 /*wide. FLAGEL¬ 
LA nearly body length. (PI. IV fig. m). 

Malaya: Malacca—in acid swamps. 

Holotype: Prowse 248b deposited at Tropical Fish Culture Re¬ 
search Institute, Malacca. 
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Cellulae eis prioris speciei longiores angustioresque, 22-24/t 
longae, apicibus posterioribus 8.5-9/t latis, apicibus anterioribus 
6-6. 5/x latis. Flagella corpori fere aequilonga. 

Malaya: Malacca in locis paludosis acidis. (Holotypus). 

SYNURA Ehrenberg 1838 

Cells ovoid, pyriform or clavate, united in spherical to sausage¬ 
shaped colonies, with the cells attached to each other by the atte¬ 
nuated posterior ends, even in two-ccllcd colonies, thus differing 
markedly from Chrysodidymus and Catenochrysis. Cell membrane 
bearing siliceous scales which are frequently shortly spinose, one 
spine to each scale. Chromatophores two, large, parietal, golden 
yellow in colour. Flagella two to each cell, apparently equal in 
length, but one projects forwards, the other trailing sideways; the 
forward projecting flagellum is of the “tinsel” type, with a row 
of very short cilia, the trailing flagellum being smooth. The colony 
moves by rolling over and over, revolving through 360° continu¬ 
ously in one direction. 

38. Synura uvella Ehrenberg. CELLS elongatc-ovoid to pyriform, 
20-25/.-. long X 12-15 y. wide, broadly rounded at the anterior 
end, narrowing markedly at the posterior end, often to a thread¬ 
like attachment organ. CHROMATOPHORES two, large, 
parietal, golden yellow. FLAGELLA two, apical, apparently 
equal, more than body length. COLONIES of few to many 
cells, spherical to sausage shaped. (PI. IV figs, d, k, 1). 

Malaya: Selangor—in acid swamps near Kuala Lumpur. 

Negri Sembilan—in various acid swamps. 

Malacca—in acid swamps. 

Singapore—in acid swamps near the Royal Island 
Club golf course. 

Probably to be found in all parts of Malaya. 

Worldwide in distribution. 


OCHROMONADEAE 
2 unequal flagella 

(i) Cells without cellulose envelopes, naked.ii. 

(i) Cells with cellulose envelopes.ii*- 

(ii) Cells solitary . Ochromonas. 

(ii) Cells colonial, usually in spherical colonies .... ( Uroglena, 


Volvochrysis, Synochromonas, Synuropsis). 
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(iii) Cells in dendroid colonies, or epiphytic and solitary. Proto¬ 
plasts stalked inside envelope.iv. 

(iii) Cells solitary. Protoplasts not stalked inside envelope 

( Pseudokephyrion, Kephyriopsis, Bitricha, Styloceras). 

(iv) Envelope markedly laminate, with ends of lamina projecting 

Hyalobryon. 

(iv) Envelope not laminate or if lamina present visible with diffi¬ 
culty and not projecting. Dinobryon. 

OCHROMONAS Wyssotzki 1887 

Cells usually solitary, naked, free swimming or occasionally 
attached by a posterior threadlike extension. Shape very variable, 
occasionally amoeboid. Periplast usually fine and smooth, rarely 
thick and verrucose. Chromatophores 1-2, golden-yellow, often 
very much reduced. Flagella two, unequal, the longer one pointing 
forwards in swimming, the shorter trailing sideways. Palmelloid 
stages often found. 

39. Ochromonas Iiinterzartensis Doflein. CELL elongated ovoid, 
14-15/u long X 7-8 f* wide, rounded at the posterior end, 
slightly narrower anteriorly. PERIPLAST beset with peripheral 
granules, but not verrucose. CHROMATOPHORE single, band¬ 
shaped, curving round lower half of cell, golden yellow in 
colour. STIGMA absent. FLAGELLA two, unequal, the longer 
body length, the shorter about 1/3 body length. LEUCOSIN 
as four large oval granules. (PI. V fig. h). 

Malaya: Malacca—in fish-ponds. 

Described from Northern Europe. 

This Malayan form seems to fit best into this species, especially 
with its peripheral granules and several large leucosin granules. 
The shorter flagellum is a little longer than that in the holotype 
as described from Germany, but it is difficult to be accurate in 
estimates of the lengths of flagella. 

DINOBRYON Ehrenberg 1835 

(includes Epipyxis (Ehrenberg) Lauterbom 
and Dinobryopsis Lemmermann). 

Cells free-floating, sessile or epiphytic, solitary or in colonies, 
each cell enclosed in a conical, campanulate or cylindric cellulose 
envelope, which is open at the top, pointed at the base, and may 
have smooth or undulate sides, colonies dendroid, divergent or 
compact. Protoplast oval to fusiform, attached to the base or side 
of the envelope by a stalk. Chromatophores 1-2, elongate, parietal, 
golden yellow in colour. Eycspot crimson, apical. Spherical 
siliceous cysts are quite common in some species. 
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40. Dinobryon bavaricum Imhof. [syn. Dinobryon stipitatum 
Stein, D. stipitatum var. bavaricum (Imhof) Zacharias, D. stipi¬ 
tatum var. undulatum Lemmermann, D. stipitatum subspec. eus- 
tipitatum Pascher, D. stipitatum subspcc. bavaricum Pascher, D. 
stipitatum var. affine (Lemmermann) Pascher, Dinobryon elon- 
gatum Imhof, D. elongatum var. undulatum Lemmermann, D. 
elongatum var. affine Lemmermann, Dinobryon bavaricum 
Imhor. var. affirm Lemmermann, Dinobryon sociale Ehrenberg 
var. bavaricum (Imhof.) Bachman, Dinobryon cylindricum Imhof 
var. ceylonicum Lemmermann]. CELLS in rather narrow den¬ 
droid colonies. ENVELOPE ( lorica) 40-60/* long X 8-10/* 
wide, cylindric in the upper part with undulate walls, and drawn 
out to a long pointed conical basal region. CHROMATOPHO- 
RES two, parietal, golden yellow. FLAGELLA two, very un¬ 
equal, the longer li length of cell protoplast. (PI. IV fig. a). 
Malaya: Malacca—in unlimed experimental fish-ponds and 

acid swamps. 

Distribution generally in colder waters in various parts of the 
world. 

The occurrence of this very striking species in fish ponds is 
surprising, since it has generally been regarded as a cold-water 
form. Even in India it has only been reported from high mountain 
waters, whereas in Malacca it was quite frequent in unlimed fish¬ 
ponds with temperatures up to 31° C. It is probable that tempera¬ 
ture is not a determining factor for its occurrence, and some 
chemical factor is of greater importance, particularly pH. 

41. Dinobryon sertularia Ehrenberg [syn. Dinobryon thyrsoideum 
Chodat, Dinobryon sertularia var. thyrsoideum (Chodat) Lem¬ 
mermann]. COLONIES dendroid, often large and thick and 
rather bushy. ENVELOPE 25-30/* long X 8-10/* wide, cylin¬ 
dric to slightly campanulate, swollen in the central portion, 
flaring at the mouth, and tapering to a short bluntly pointed basal 
portion. CHROMATOPHORES two, parietal, golden yellow. 
FLAGELLA two, unequal, the longer about body length. CYSTS 
quite common, spherical, with a curved apical neck to the pore, 
the whole enclosed in a gelatinous envelope at the mouth of the 
lorica. (PI. IV figs, b, c). 

Malaya: Penang—acid swamps. 

Perak—acid swamps near Ipoh. 

Pahang—acid swamps near Kuantan. 

Negri Sembilan—acid swamps near Seremban and 
Port Dickson. 

Malacca—acid fish-ponds and acid swamps. 

Johore—acid swamps near Muar and Yong Peng. 
Singapore—acid swamps near the Royal Island Club 
golf course. 

Worldwide in distribution. 
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42. Dinobryon inflatum Lemmermann. CELLS solitary, epiphytic. 
ENVELOPE broadly oval, 30-35/1 long X 15-20/* wide, 
tapering to a short stalk basally and narrowing to a short but 
distinct eylindrieal neek apieally. PROTOPLAST round to fusi¬ 
form, attached near the base of the envelope by a fine stalk. 
CHROMATOPHORE one, apparently near the base, golden 
yellow in colour. FLAGELLA two, unequal, the longer the 
length of the protoplast, the other about i this length. (PI. IV 

fig. g)- 

Malaya: Malacca—in aeid swamp epiphytic on Mougeotia. 
Originally described from Northern Europe. 

I have tentatively plaeed the Malayan material under this species, 
by virtue of the general shape of the envelope and the distinct neek 
apieally, but details of the original description are somewhat lack¬ 
ing. 


HYALOBRYON Lauterborn 1896 

Cells epiphytic, usually solitary but occasionally forming den¬ 
droid colonies, eaeh cell in a eellulose envelope whieh is distinctly 
laminate, formed of overlapping thimble-like segments. Envelope 
(lorica) usually eylindrie, sometimes narrower towards the anterior 
end, occasionally spreading at the mouth, tapering at the posterior 
end to the attachment point or even a stalk. Protoplast oval to 
spindle-shaped with usually 2 unequal ehromatophores, sometimes 
apparently only one; ehromatophores golden yellow in eolour. 
Flagella two, unequal. Cysts where known ellipsoid with a distinct 
porus and plug. 

43. Hyalobryon lauterbornii Lemmermann. CELLS solitary, 
epiphytic. ENVELOPE eylindrie, 35-40/t long X 8-10/* 
wide, tapering to a pointed conical base, hardly flaring at the 
mouth; laminations of the wall close together, starting from 
the base and hardly projecting, most easily seen in empty en¬ 
velopes. PROTOPLAST ovoid, stalked, attached near base of 
the envelope. CHROMATOPHORE apparently one, golden 
yellow in eolour. FLAGELLA two, unequal, the longer about 
body length, the shorter j—1/3 as long. (PI. IV figs, h, i & j). 

Malaya: Malaeca—in experimental fish-ponds, epiphytie on 
filamentous algae. 

Worldwide in distribution. This is the commonest of the speeies 
and is very variable. 

The Colourless Flagcllata 

This is a heterogenous assemblage of genera and speeies with 
divers affinities, whieh in many eases are somewhat obseure. They 
all have in eommon the complete absence of a ehromatophore 
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and the method of nutrition may range from saprobic to com¬ 
pletely holozoic, some forms displaying distinctly animal-like 
tendencies. The colourless Euglenineae, Volvocales and Dino- 
Hagellata, all of which show well marked affinities to pigmented 
forms, are excluded from the account. 

There are numerous ways of classifying the colourless flagel¬ 
lates, but since the number to be described below is small, the 
simplest way is to separate them on the basis of flagellation. 

KEY TO THE COLOURLESS FLAGELLATA 


(i) Cells with flagella attached apically.ii. 

(i) Cells with flagella attached to each lateral margin.v. 

(ii) Cells with a single flagellum.iii. 

(ii) Cells with two unequal flagella . iv. 


(iii) Cells in stalked campanulate envelopes (lorica) arranged in a 
dendroid fashion . Poteriodendroti. 

(iii) Cells arranged in a granular gelatinous sheaths 

Phalansterium. 

(iii) Cells with a flaring collar and enclosed in a thin lorica, usually 


solitary. Salpitigoeca. 

(iv) Cells naked, colonial, at end of granular stalk . . Anthophysa. 

(v) One flagellum at each margin. Turbomonas. 


(v) Four flagella at each margin, two long and two short 

Trepomonas. 


POTERIODENDRON Stein 1878 

Cells enclosed in campanulate, stalked cellulose lorica which 
are arranged in a dendroid fashion, with each lorica attached by 
means of its stalk to the inside of the lorica below. The proto¬ 
plasts are usually single in a lorica, uniflagellate, the flagellum 
attached slightly subapically with a prominent lip on one side of 
the apex; this lip is retractile and can be withdrawn. A contractile 
vacuole is present in the basal part of the protoplast. One species 
is known. 

44. Poteriodendron pctiolatum Stein. LORICA campanulate, 20- 
25ju long X 8-10/t wide, slightly widened at the mouth, with 
thickened walls basally and with an internal basal knob, each 
lorica attached inside a lower one by a thin stalk 15—3Oju long, 
the lowest lorica with a long stalk 60-70/1 long, with a slight 
basal holdfast. PROTOPLAST one in each lorica attached by 
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a short stalk to the base, ovoid, 8-10/* long X 4-5/* wide, with 
a distinct apical lip which can be retracted. FLAGELLUM 
single, apical, slightly longer than body length. (PI. V. fig. a). 
Malaya: Malacca—in a ditch both attached and as free-swim¬ 
ming colonies. 

Distribution world-wide. 

PHALANSTERIUM Lienkowski 1865 

Cells enclosed in a granular gelatinous mass, impregnated with 
iron; the mass may be spherical (P. consociatum (Fresenius) Cien- 
kowski) with the cells peripheral, or dendroid (P. digitatum Stein) 
with the cells at the ends of the branches. Each cell is uniflagellate 
with the long flagellum protruding through the surface of the gela¬ 
tinous mass, and the individual protoplasts each have a long narrow 
apical collar. One or two contractile occur at the posterior end. 

45. Phallnnsterium digitatum Stein. SHEATH dendroid, with 
rounded very slightly concave ends, apparently hollow in the 
greater part, terminal branches about 10/* wide. CELL ovoid, 
6-8/* long X 3—4/* wide, with a long apical colour, not easily 
visible and through which the flagellum protrudes; cell often 
appearing slightly beaked sub-apically on living material. FLA¬ 
GELLUM single, 10/* or more long, protruding through the 
ends of the gclationous sheath. (PI. V fig. f). 

Malaya: Malacca—in acid swamps. 

Worldwide in distribution. 

The Malayan material shows a number of differences from the 
type description, being somewhat smaller. The narrow apical col¬ 
lars are often difficult to see in the Malayan material, and the cells 
often show a slightly beaked appearance not mentioned in the 
original. This beaked appearance may be due to contraction of the 
cell longitudinally, as often happens with cells under coverslips 
under conditions of decreased aeration. The whole organism, des¬ 
pite its smaller size, so closely resembles Phalansterium digitatum 
Stein that it seems logical to include it under that species, at least 
until further investigation proves otherwise. 

SALPINGOECA J. Clark 1867 

Cells enclosed in a thin envelope or lorica, which is usually 
constricted at the neck or mouth, and is basally attached, either 
sessile or stalked. The protoplast may occupy part or nearly all 
of the lorica, being attached to it by a thin stalk which may be 
long to extremely short. A characteristic feature of the proto¬ 
plast is the slightly flaring funnel-like collar just below the apex 
and protruding beyond the mouth of the lorica. There is a single 
apical flagellum, and a single contractile vacuole. 
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46. Salpingoeca frequentissima (Zacharias) Lemmermann [syn. 
Diplosiga frequentissima Zacharias, Diplosigopsis frequentissima 
(Zacharias) Lemmermann]. LORICA very thin, vase shaped, 
10 p. long X 5 wide, constricted at the neck and widely flaring 
at the mouth, sharply pointed to very shortly stalked at the base. 
Protoplast nearly filling the lorica, with a flaring collar 3~5p 
long X 3-5 p wide projecting beyond the mouth of the lorica. 
FLAGELLUM single, apical, about body length or slightly 
longer. CONTRACTILE vacuole single, nearly central. (PI. V. 
fig. b). 

Malaya: Malacca—in a fish pond, attached to Mougeotia and 
to phytoplankton. 

Worldwide in distribution. 

This is very common on planktonic diatoms in temperate waters, 
but in Malaya is more frequent on filamentous algae, where it can 
be very abundant indeed. 

STOMATOCHONE Pascher 1942 

Cells single, epiphytic on other algae, attached by a short stalk, 
and obliquely truncate; deeply incurved at the apex so as to form 
a rim or lip. Flagella two, distinctly unequal in length. There is 
a single basal contractile vacuole. 

There are reasons for thinking that these are colourless members 
of the Chrysophyceae (Bourelly 1957), but in the absence of a 
cyst such an affinity still remains uncertain. The organisms are 
often as dense clusters on planktonic algae. 

47. Stomatochone infundibuliformis Pascher. CELLS single, 
small, 5-lp. long X 4—5/i wide, with an obliquely truncated 
apex, rounding posteriorly and then narrowing to a very short 
stalk by which it is attached. FLAGELLA two, very unequal, 
the longer 1 i body length, the shorter about i body length, 
both arising from a prominent apical depression. CONTRAC¬ 
TILE vacuole basal, NUCLEUS median. (PI. V fig. d). 
Malaya: Malacca—in an acid experimental fish-pond, and in 
acid swamps, abundant as an epiphyte on Pleuro- 
taenium kayei. 

Worldwide in distribution. 

The Malayan specimens seem much smaller than the size usually 
given for this species, but it is doubtful if such size differences are 
of real taxonomic significance. 

ANTHOPHVSA Bory de St. Vincent 1822 

Cells colonial, forming dense clumps at the ends of a pro¬ 
minent branched, brownish, somewhat granular, rigid gelatinous 
stalk. Individual cells roughly conical, with two unequal apical 
flagella. Stigma present or absent. 
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48. Anthophysa vegetans (0. F. Mueller) Stein, [syn. Volvox vege¬ 
tans O. F. Mueller], CELLS conical, 10-12/* long X 5-6 wide, 
obliquely truncate at the anterior end with a slight central dep¬ 
ression, tapering posteriorly to a blunt, narrow, attachment end. 
FLAGELLA two, apical, unequal, the longer 11 body length, 
the shorter i to 1 body length. STIGMA absent in the Malayan 
material. CONTRACTILE VACUOLE sub-apical. STALK 
variable in length, rigid, gelatinous, thickly impregnated with 
iron, sparsely branched. (PI. V. fig. e). 

Malaya: Malacca—in experimental fish-ponds, often attached 
to decaying debris. 

Worldwide in distribution. 


TURBOMONAS Prowse gen. nov. 

Cells small, hyaline, flattened, obovate or sub-cordate, spirally 
twisted lengthwise. Flagella two, each attached midway on each 
lateral margin. Motion forward, swiftly gyrational in nature, the 
flagella whirling at right-angles to the longitudinal axis. Nucleus 
one, central. 

Cellulae parvae, hyalinae, applanatae, obovatae vel subcordatae, 
longitudinaliter obtortae. Flagella bina, unumquodque in margine 
utriusque lateris medio insertum. Motus cellulae porro ex natura 
gyrationis, flagellis ad axin Iongitudinalem per angulum rectum 
gyrantibus effectus. Nuclea uno, centrali. 

Species holotypica: T. gyrans Prowse. 

49. Turbomonas gyrans Prowse sp. nov. CELLS 12-13 g long, 
1-9n wide, 3-3.5/i thick, narrowed at the anterior end, wider and 
almost flattened posteriorly, twisted lengthwise through 90°, 
propelled forward both by the gyrations of the body and the 
whirling of the flagella. EYESPOT absent. FLAGELLA nearly 
as long as the body, pointing in opposite directions. CYTO¬ 
PLASM hyaline, with a few refractive granules. (PI. V fig. c). 

Malaya: Selangor—Sg. Gombak, Kuala Lumpur Holotype 
Prowse 388). 

And occurring elsewhere in water containing putrid material. 

Holotype is deposited at Tropical Fish Culture Research Insti¬ 
tute, Malacca. 

Cellulae 12-13/t longae, 7-9/* latae, 3-3.5 ^ crassae, antice 
angustatae, postice latiores et fere applanatae, per 90° longitudi¬ 
naliter obtortae, gyrationibus corporis flagello-rumquc conjunctim 
propulsac; ocellis nullis. Flagella corpori pacne aequilonga, oppo¬ 
site directa. Cytoplasma hyalinum, cum paucis granulis refractivis. 

Malaya: Selangor, Sg. Gombak, Kuala Lumpur (Holotypus). 
In regionibus diversis: in aqua cum materiis putridis inquinata. 
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This organism is reminiscent of the Distomataceae in the way it 
rotates with the flagella whirling out at right angles, but it differs 
in having a single central nucleus. Staining with Gentian Violet 
suggests that although the flagella appear to be lateral in attach¬ 
ment, they arc actually apical in origin, having fused with the 
margin of the cell until midway. This species should be compared 
with the next species, Trepomonas rotans, in which there are two 
lateral nuclei and the flagella are truly laterally attached. 

TREPOMONAS Dujardin 1841 

Cells mainly broadly oval, flattened in cross-section, slightly 
twisted, with two posterior lobe-like inflations. Nuclei two, one 
near each margin. Flagella two long and two short on each margin, 
opposite the nuclei, near the anterior end of each lobe. Cells swim 
by sweeping the flagella at right angles to the long axis, the body 
rotating and moving forward, all with a rather deliberate motion. 

50. Trepomonas rotans Klebs. CELLS broadly oval, 18-20^ long 
X 11-12//. wide, rounded at the anterior end, the main body 
of the cell narrowing to the posterior end, but the lobes widen¬ 
ing posteriorly and projecting slightly beyond the end of the main 
body, so that the posterior end of the cell is truncate and slightly 
concave. FLAGELLA 2 long, more than body length, 2 short 
about 1/3 body length, on each margin opposite each nucleus 
which is about 1/3 front the anterior end. VACUOLES fairly 
large and numerous. (PI. V. fig. nt). 

Malaya: Johore—stagnant water from Kota Tinggi. 

Worldwide in distribution. 

The slower deliberate rotating of the cell is very different from 
the fast whirling of Turbomonas gyrans. 

I am grateful to the Colonial Office and the Tropical Fish 
culture Research Institute, Malacca for facilities to carry out these 
studies. I am also very grateful to all those people who have kindly 
collected material for me, among them Mr. H. M. Burkill, Director 
of the Botanic Gardens. Dr. D. S. Johnson of the Department of 
Zoology, University of Malaya in Singapore, Dr. Anne Johnson 
of the Department of Botany in the same University, Miss Joan 
Floyd (now Mrs. Charlton) late of Victoria Institution, Kuala 
Lumpur, and Mr. S. F. Owen, P.W.D. Headquarters in Kuala 
Lumpur. 1 am deeply grateful for all the encouragement I have 
been given by the Department of Botany, University of Malaya, 
and by the Botanic Gardens, Singapore. I ant equally grateful to 
all those generous people, too numerous to name, who have sent 
me reprints, which have so greatly assisted this work. To the 
Director of the Botanic Gardens I am especially grateful for per¬ 
mission to publish in the Gardens Bulletin. Finally I owe a deep 
sense of gratitude to Dr. Furtado of the Botanic Gardens, Singa¬ 
pore, for the Latin translations. 
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1 



(a) Euglena intermedia (Klebs.) Schmitz var. klebsii Lemmermann; (b , c, d) Euglena muta- 
bilis Schmitz; (e, /) Euglena gracilis Klebs; (g) Euglena flava Dangeard; (h , i) Euglena 
agilis Carter; (/) Trachelomonas intermedia Dangeard; (k) Euglena exilis Gojdics; (/) 
Lepocinclis fusiformis (Carter) Lemmermann; (m) Peranema inflexum Skuja; (n) Phacus 
meson Pochmann; (o) Trachelomonas volvocinopsis Swirenko; (p) Strombomonas verrucosa 
(Daday) Deflandre var. chinensis (Skvortzow) Deflandre; (q) Trachelomonas allia 
Drezepolski fa. 
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Plate III. 

(a, b) Mallomonas tonsurata Teiling var. alpina (Pascher) Krieger; (c) Mallomonas splendens (G. S. West) Playfair; (d , k) Mallo- 
monas teilingioides Prowse sp. nov.; (e, f, l) Mallomonas acaroides Perty; {g } /) Mallomonas curia (Playfair) Conrad; ( h) 
Mallomonas tonsurata var. dorsidentata Prowse van nov.; (;) Mallomonas playfairii Conrad var. opisthiodonta Prowse var. nov.; 
(m) Mallomonas spherica Prowse sp. nov . 
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Plate IV. 


uvelfc 


(a) Dinobryon bavaricum Imhof; (b, c ) Dinobryon sertularia Ehrenberg \ (d, k) Synura uve 
Ehrenberg; (e) Chrysopxis sp.; (/) Chrysopxis sp.; (g) Dinobryon inflatum Lemmerma 1 
(h, i, j) Hyalobryon lauterbornii Lemmermann; (/) Synura uvella Ehrenberg, two-ceii 
colony; (m) Chrysodidymus gracilis Prowse sp. now; (n) Chrysodidymus synurou 
Prowse sp. nov , 
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4 ^ 



(a) Poteriodendron petiolatum Stein; ( b ) Salpingoeca frequentissima (Zacharias) Lemmennann; (c) Turbomonas gyrans Prowse sp 
nov.; (d) Stomatochone sp.; ( e ) Anthophysa vegetans (O. F. Muller) Stein; (/) Phalansterium digitatum Stein; ( g) Chromulina 
sphaerica Bachman; (h) Ochromonas hinterzartensis Doflcin; (iW) Chrysamoeba radians Klebs; ( m) Trepomonas rotans Klebs. 
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